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MICHAEL I. WATKINS and RICHARD B. EDWARDS declare and state: 

1. We are the inventors of the invention claimed in claims 21-29 and 50-58 of this 
Application. 

2. The attached exhibit A is a photocopy of laboratory notebook entries and other 
materials describing experimental work that was carried out in the United States, a 
NAFTA country or a WTO country. 



3. The experimental work described in Exhibit A was conducted prior to March 14, 
1997. 
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4. The experimental work described in the attached Exhibit A was carried out by one or 
both of us, or by a person acting under the supervision of one or both of us, 

5. The experimental work described in the attached Exhibit A corresponds to Examples 1 
and 3 of this AppUcation, and shows an experiment in which a plurality of types of 
magnetic beads was used to detect multiple analytes in a sample using flow cytometry. 

6. As shown in Exhibit A, three types of beads were utilized - two sizes of SPHERO"^" 
Carboxyl magnetic particles and one type of SINTEF™ magnetic particles. The three 
types of beads were differentiable from one another by particle size subrange. Each 
group of beads was combined with a different antigen. 

7. As shown in Exhibit A and described in this patent application, the three types of 
beads were: 

SPHERO"^" Carboxyl Magnetic particles, from Spherotech, Inc., 

Libertyville, Illinois, USA ~ poly(styrene/acryhc acid particles), 
4.35 micrometers (jum) in diameter, density 1.17 g/cc, containing 
12% magnetite (by weight) 

SPHERO™ Carboxyl Magnetic particles, from Spherotech, Inc., 

Libertyville, lUmois, USA ~ poly(styrene/acrylic acid particles), 
3.18 /im in diameter, density 1.17 g/cc, containing 12% magnetite 
(by weight) 

SINTEF Applied Chemistry, Trondheim, Norway ~ 

poly(styrene/divinylbenzene) particles, 10 jitm in diameter, density 
1.23 g/cc, containing 17.9% magnetite/maghemite (by weight) 

8. As shown in Exhibit A, pp. 1, 3 and 5, the particles were coupled to CMV, HSV2 and 
RUB antigens, respectively. Pages 2, 4 and 6 describe the beads. As shown in Exhibit A, 
pp. 7 and 8, the particles were then mixed and contacted with patient samples having 
known quantities of CMV, HSV2 and RUB antigens, including combinations of such 
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antigens, and were subjected to flow cytometry. The results are shown in the table on p. 

7 of Exhibit A and below in Table n, demonstrating that multiple analytes could be 
detected using the magnetic particles described, in a flow cytometric immunoassay. Page 

8 of Exhibit A 

9. More specifically, the experimental procedure shown in the attached Exhibit A was as 
follows: 



TABLE I 

Amounts Used 



Bead 


Viral 
Antigen 


Amount 
of Beads 


Weight of 
Viral Antigen 


Volume of 
Viral Antigen 


Volume of 
Phosphate Buffer 
(100 mM) 


4.35 [im 


CMV 


10 mg 


225.8 /ig 


322.6 /aL 


677.4 AiL 


3.18 [xm 


HSV2 


5mg 


163.0 tig 


815.0 ml 


185.0 juL 


10 nm 


RUB 


5 mg 


S2m 


104.0 /aL 


896.0 jttL 



The beads in each case were placed in test tubes and washed multiple times with 
100 mM phosphate buffer, pH 6.8. The washed beads were then suspended in the 
volume of phosphate buffer listed in Table I, and respective antigen solution was added 
(CMV antigen from Chemicon International Incorporated, Temecula, California, USA; 
HSV2 antigen from Ross Southem Labs, Salt Lake City, Utah, USA; and RUB antigen 
from Viral Antigens, Memphis, Teimessee, USA) in the amoimt listed in Table L The 
test tubes were then rotated in end-over-end fashion overnight at room temperature. The 
tubes were then placed on a magnetic separator and the supernatant was drawn off and 
discarded. The resulting beads were washed with a wash buffer consisting of 50 mM 
phosphate buffer, pH 7.4, 0.01% Tween 20, 1% bovine serum albumin, 0.1% sodium 
azide, 150 mM sodium chloride, then again subjected to magnetic separation, and 
suspended in a storage buffer consisting of 50 mM phosphate buffer, pH 7.4, 5% 
glycerol, 1% bovine serum albumin, 0.1% sodium azide, 150 mM sodiimi chloride. 
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Procedure: 

L 100 ^iL each of five of patient samples (diluted 1 : 10 in wash buffer), of 

known CMV, HSV2 and RUB antibody status, were added to 12 x 75 mm 
polypropylene test tubes. 

2. To each tube was added 1 00 |uL of a mixture of CMV, HS V2 and RUB 
antigen-coated particles (described in Example 1) diluted in wash buffer. 

3. The tubes were vortexed at ambient temperature for 15 minutes. 

4. After vortexing, 800 \xL of wash buffer was added to each tube. 

5. The tubes were placed in a magnetic separator for 5 minutes and the liquid 
phase removed. 

6. Steps 4 and 5 were repeated, but with 1000 jliL of wash buffer. 

7. 200 |iL of a 1 :300 dilution of anti-human IgG-phycoerythrin conjugate 
(Chemicon Litemational Inc., Temecula, California, USA) was added, 

8. The tubes were vortexed at ambient temperature for 15 minutes, 

9. After this time, the samples were injected into a flow cytometer (Bryte 
HS, Bio-Rad Laboratories, Inc., Hercules, California, USA) equipped with 
a xenon arc lamp. 

The results are summarized in Table II below. The data show that the positive 
samples had increased fluorescence relative to the negative samples. Testing of samples 
containing only RUB shows that essentially the same results are obtained for a 
particular sample whether it is assayed with only one particle size directed towards a 
single analyte (RUB) or with particles of different sizes, each size being directed towards 
a different analyte. 
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TABLE n 



Test Results 



Sample 


Antibody Status 


Relative Linear Fluorescence Units 


CMV 


HSV2 


RUB 


CMV 


HSV2 


RUB 


CN6 


+ 




+ 


14 


7 


155 


CN8 


+ 




+ 


16 


6 


181 


CN12 






+ 


5 


7 


240 


CN15 






+ 


5 


6 


329 


23 




+ 




5 


45 


43 



We further declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001, and 
that such willful false statements may jeopardize the validity of the patent to which this 
verified states is directed. 




Michael I. Watkins Richard B. Edwards 

Date: Date: 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8* Floor 

San Francisco, California 941 1 1-3834 

Tel: (415) 576-0200 

Fax: (415) 576-0300 

JA:ja 



60049733 v1 
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TABLE II 



Test Results 



Sample 


Antibody Status 


Relative Linear Fluorescence Units 


CMV 


HSV2 


RUB 


CMV 


HSV2 


RUB 


CN6 


+ 




+ 


14 


7 


155 


CN8 


+ 




+ 


16 


6 


181 


CN12 






+ 


5 


7 


240 


CN15 






+ 


5 


6 


329 


23 




+ 




5 


45 


43 



We further declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001, and 
that such willful false statements may jeopardize the validity of the patent to which this 
verified states is directed. 



Richard B. Edwards 
Date: 



Michael L Watkins 



Date: 




TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8^^ Floor 

San Francisco, Cahfomia 941 1 1-3834 

Tel: (415) 576-0200 

Fax: (415) 576-0300 

JA:ja 



60049733 v1 



6 fi«*v^^s ^'2o3c^#J 



o » 



^1 



-717/i 





\ (f)^^*SjoZI^ -tJ^ ^ /vv^ eg) 0^P&^ 




Oata 



Imrantod by 
I Hecord^ by 



• 1 .J 



Spherotec 




Inc. 



1840 tadustnal Dr. Suite 270 
Ubeityville. Illinois 60048 
lid : (768)6808922 
Fax : (706)6808927 



TECHNICAL DATA 



EE 



i SPHERO™ Carfaoxyl Magnetic Particles, 4.0-4.5 jim 
(U. S. Patent No. 5,091.206) 

CAT. NO .! CM-40-10 



LQTNP.; 101 
SIZE 10 ml 

PARTICLgCQNC.! 2.5% w/v 

PRgSERVATIVE! 0.05% Scdtum Azide 



^m«.qfv>*l-\tt ' i"Z% . . 

Ide* ' f IT ^» fa^Uii+n^j/vst) 



STORAGE: 
CAU 



Room Temperature 
Do npt freeze. 



To achieve optimum particle suspension, resuspend by 
yortexing isefbre use. 



sgM ANALYSIS! Magnification: 1000X. Mean Diameter. 4.35 }im 




*WARNfNGi Sodium Azide can react with Cu and Pb In plumbing to fonn 
explosive metal azides. Rush tiiis reagent down drains with copious 
amounts of water. 

« 

NOTE FOR RESEARCH APPUOATIONS ONLY. NOT l=OR DIAGNOSTIC USE 
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Spherotec 




1840 Industrial Dr. Suite 270 
LibertyviUe. niinols 60048 
Td : (708)6806922 
F)ax: (708)6808927 



TECHNICAL DATA 

PRODUCT: SPHERO^fM Carboxyl Magnetic Partldes, 3.0-3.9 Jim 

(U.S. Patent No. 5.091.206} 

CAT. NO.! CM-30-10 

SIZE: 10 ml inu^.J^^.nla ^-f^* 

P AR TICLE CONC; 2.5% w/v *.c^,/wL . GCO to'"- 

PRESSnVATIVE; 0.05% Sodum Azlde* ^ /^r ^o.oT^jdj'^j 



NOTE 



Room Temperature 
' Do not freeze. 



To achieve optimum particle suspensic 
vortexing before use. 



n, resuspend by ^ 



sgM ANALYSIS! Magnification: 1 0OOX. Mean Diameter: 3.1 8 )un 




^WARNING: Sodium Azide can react with Cu and Pb in plumbing to form 
explosive metal azides. Rush this reagent down drains with copious 
amounts of water. 

« 

Ktrrrc, cnn PcecAOTW APDMrATinNS ONI Y. I^T FOR DIAGNOSTIC USE 
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SINTEF Applied Chemistry 



Bio-Rad Labs 

4000 Alfred Nobel Drive 

Hercules, CA 94547 

USA 



Entorprtse No.: 

NO 948 007 029 MVA 



Att: Dr.MikeWatkins 



Yourrefj 



Ourrtf.: 



+4773592815 



Trondh«(m« 



MAGNETIC MICROSPHERES 
DearDn Watldnst 

Please find enclosed 50mg of uncoated magnedc panicles with the following specificadons: 



We have sevetal ^pes of coated patdcies based on these uncoated beads, whece die coadng bcdi 
serves as pote filler (-4 compact, smoodi surface) and as supplier for functional groups for Ugand 
coupling* We can also design new coatings specially for your purpose. Shortly told, we can vary the 
surface area and the pore sizes, the surface chenustty, the F^ntent H the magnedc sttsccpdbiUty) 
and the size* 

Please use always our particle number R-*S09 in your Amher correspondence concerning these 
particles. 

We am looking forward to hear about your experiences with these magnetic beads. 



Yours sincerely 

SINTEF AppUed Chemistry 



R-509: 



lO^m porous, superparamagnetic particles 
sur£ace area: 89mVg p9^^ 
iron content: 17.9% Fb/g particles 
(in the form of magnetite Fc^O^ and/or maghemite fVtfl^ 
magnetic susceptibility: 12* 10^ cgse ^ . 
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ALLOWED CLAIMS (U.S. Patent Application No. 09/905,338) 



21. (Amended) A composition comprising a plurality of solid-phase 
assay reagents selectively active in a plurality of assays each for a different analyte, each 
said solid-phase assay reagent comprising a binding species that is selectively active in a 
single assay and coupled to one of a plurality of microparticles of magnetically 
responsive material, the sizes of said microparticles varying in size over a range that is an 
aggregate of a plurality of subranges, each subrange distinguishable from other subranges 
of said aggregate by flow cytometry and by the binding species coupled thereto, said 
microparticles being suitable for use in a multiplex assay procedure that includes the use 
of flow cytometry. 

22. A composition in accordance with claim 21 in which said range is a 
diameter from about 0.3 micrometers to about 100 micrometers, 

23. A composition in accordance with claim 21 in which said range is a 
diameter of from about 0.5 micrometers to about 40 micrometers. 

24.. A composition in accordance with claim 21 in which the standard 
deviation of the particle diameters of each said subrange is less than one third of the 
separation of the mean diameters of adjacent subranges. 

25. A composition in accordance with claim 2 1 in which said 
microparticles have a porosity substantially less than macroporous. 

26. A composition in accordance with claim 21 consisting essentially 
of from two to 100 binding species, each selectively active in a single assay relative to the 
remaining binding species. 

27. A composition in accordance with claim 21 in which said 
microparticles are comprised of a combination of a polymer and a paramagnetic 
substance. 

28. A composition in accordance with claim 27 in which said 
paramagnetic substance is a metal oxide. 



29. A composition in accordance with claim 27 in which said polymer 
is formed from monomers including carboxylate groups to permit covalent bonding of 
assay binding members at the microparticle surface. . 

50. A composition according to claim 21 in which the microparticles 
are comprised of from about 1% to about 75% by weight of magnetically responsive 
material. 

51. A composition according to claim 21 in which the microparticles 
are comprised of from about 2% to about 50% by weight of magnetically responsive 
material. 

52. A composition according to claim 21 in which the microparticles 
are comprised of from about 3% to about 25%> by weight of magnetically responsive 
material. 

53. A composition according to claim 21 in which the microparticles 
are comprised of from about 5% to about 15% by weight of magnetically responsive 
material. 

54. A composition according to claim 21 in which the microparticles 
are differentiable by size and by a differentiation parameter other than size, 

55. A composition according to claim 54 in which the differentiation 
parameter other than size is one or more differentiation parameters selected from the 
group consisting of particle composition parameters, particle physical characteristics that 
affect light scattering, and dyes. 

56. A composition according to claim 55 in which the differentiation 
parameter other than size is one or more differentiation parameters selected from 
fluorescence, colored dyes, light scatter, light emission, and absorbance. 

57. A composition according to claim 54 in which the differentiation 
parameter other than size is one or more fluorescence parameters. 



58. A composition according to claim 57 in which two or more 
fluorochromes are incorporated into each subrange of microparticles. 



